The zona pellucida glycoprotein that surrounds the mammalian oocyte has several target antigens that 
Introduction
Mammalian oocytes are surrounded by an extracellular matrix known as the zona pellucida, which is synthesized and secreted by oocytes (Wassarman, 1990; Wassarman and Mortillo, 1991;  Liang and Dean, 1993a (Kinlock et al, 1995) .
Murine ZP2 serves as a secondary sperm receptor that retains the acrosome-reacted spermatozoa during penetration through the zona pellucida by the interaction of mZP2 with ligands on the spermatozoa (Bleil et al, 1988) The third component mZPl is a structural component that maintains the filamentous structure of the zona pellucida by interconnecting with mZP2 and mZP3 heterodimers (Wassarman and Mortillo, 1991) . Pig zona pellucida is composed of three glycoprotein families, pZPl, pZP3ct and pZP3ß. pZPl is divided into pZP2 and pZP4 by reduction of S-S bonds (Hedrick 1993; Hasegawa el al, 1994). 3 is a primary receptor for boar spermatozoa (Sacco et al, 1989; Yurewicz et al, 1993a) .
Early studies showed that the zona pellucida from heterologous species evoke a strong immune reaction and that antisera to the zona pellucida can inhibit fertilization (Oikawa and Yanagimachi, 1975; Gwatkin et al, 1977; Tsunoda and Chang, 1978; Sacco, 1979) . On the basis of this species crossreactivity of zona antigens (Sacco, 1977; Drell and Dunbar, 1984; Isojima et al, 1984) , studies were undertaken on the development of contraceptive vaccines (Isahakia and Bambara, 1992; Aitken et al, 1993; Sacco and Yurewicz, 1993; Naz et al, 1995) . However, animals immunized with zona pellucida components showed ovarian dysfunctions and the deletion of primordial follicles resulting in premature meno¬ pause (Sacco et al, 1983; Skinner et al, 1984; Mahi-Brown et al, 1988; Hasegawa et al, 1992) . It is therefore necessary to segregate the epitope that inhibits the sperm-zona pellucida interaction from other epitopes that induce ovarian failure.
It has been shown that antibodies to pZPl are most effective in blocking fertilization (Hedrick, 1993; Hasegawa et al, 1988) .
Koyama et al. (1991) reported that a monoclonal antibody against pZP4 (Fig. 4) (Fig. 6) . The amino acid sequences from the four species corresponding to the MAb-5H4 epitope sequence are compared (Fig. 7) . Two (Fig. 8) (Millar et al, 1989) . Later, it was found that the lómer peptide contained not only the B-cell epitope but also the T-cell epitope which induced oophoritis in some strains (Lou and Tung, 1993) . This demonstrated that it is possible that the contraceptive effect of the B-cell epitope can be segregated from undesired side-effects by the T-cell epitope.
Recently, it has become possible to investigate the target antigens of the zona pellucida at epitope levels, since fulllength cDNAs have been reported in various mammals includ¬ ing mice (Ringuette et al, 1986; Liang et al, 1990) , hamsters (Kinlock et al, 1990) , rabbits (Schwoebel et al, 1991; Lee et al, 1993) , humans (Chamberlin and Dean, 1990 
